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Sop eneec emer mes 


This study is a presentation of the Air Technical Service *. 


” Command B-29 project, a narrative covering the salient features 

of the enginesring, production, supply, maintenance, ani training 

_ phases of the undertaking together with the key supporting doou- 
ents viich recor’ the lentmarks in the evolution of the Super- 
_. fortwess. ‘The raised numbers in the text refer to footnotes in 
1) ‘the appendix. | 


She B-29 project is comprehensible only if one unierstanis 


| "ue developments that cane before it. The engineering techniques 
"gn production lessons which grew wp around the 3-17 ent other 
(for the B29, As a result of this long range heritage, no inli- 
| vidual or auall group of initviduals oan be credited with the 


success of the B-29 project. The Superfortress bas been @ tiuly — 


. cooperative enterprise. 


The concept of the very long range boaber reaches back maxy 
years into Air Corpse history. The design competitions of the | 


| -“Binetem thirties culminating in the 2-19 vere a most tangible 

7 . expression of that polioy. The 3-19 was important not in terse 
Gf numbers but es @ vehicle for laboratory explorations in the 
 afroraft industry and at Wright Field, vhere many of the peculiar 
| problens of ray long range boubere were probed. Other airplanes 
ES ae oe ee ree one eee oe Oe 


! - Bs29. When the Air Corps sought to develop @ pressure cabin 
| taba fn the sumer of 1938, the Adjutant Oensral declared 
2 a hat there vas "no military requirement” for such « boaber, ": 
ee ee and the Assistant Secretary of War Aisapproved the project. 
fF" "Despite this active opposition of the War Department iteclf, 
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er ee eee was @ phrase currently popular in | 

eee © _ 2959 ven the var in Europe began to arouse public opinion in 
a, ae oS the United States to the dangers of Axis aggression. At Weight - 
ee Yield, 0 Materiel Comant officer, Captain Donald L. Putt, inter 

proted a phrase "henisyherio defense” in aggressive terme by 
_ drawing up « statement of military charasteristios vhich enri- 
ee ie i non mamtpandre aeunnan eae 
DS al _ a Characteristics, Air Corps terainology for the detailed statenent ” 
ae s 9." ef tastionl miseion and desired performance objectives of an — 
a . Sie dia’ uevietad ick Widen athsd aw eaten tasers ey Mo ancaapacel. 
ae : _ Furthermore, Captain Putt actually managed to get his military = 

” gharacteristics approved despite the olamor of isolationist feeling : 

a wiiah threatened to force Air Carpe pleming into en umaturel , 

and restrictive soope.? , 

eee In January 1940 the Materiel. Division eiroulated a foraal 

“ Request for Data to viioh four airoraft mmfasturers, Boeing, 
“. Tookheed, Douglas, snd Consolidated replied vith prelininary eng!- 
as . i | neering information ant bid data on deaigns for long range heavy 
eas - - ‘Ponbaniment airplanes 4n fulfillment of Captain Putt's 1939 
te  etatenent of military characteristica. The Division vas dloappointed 


sesso anise 
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ee i - . e : “- with the bids decause none paid adequate attention to tire control 
: oe ae inetaltations, area plate requirements unt leakproof tanks, items: 


“which the European var bed shown to be of signal importance. 
| Moreover, none of the bidders atteched sufficient attention to 


\ : 


delivery requirementa; some having been so unrealistic as to 


— preteate their designe upon the se of engines still eo highly 
experimental that they could not hope to be available for use 

+ pefore 1942. asad alae? marr tanacenice 

YY Division vanted more than promises.” 


tig fear wanabascers resubaitted ‘their bide with revised 


exphasia on the critical Stene, ani in Hay « Board of Officers” 


headed by Colonel. 0.7, Eohola, Chief of the Materiel Comsani, 
met to consider the designs for procurement in service test quan- 


 tttes. Boeing, Lockheed, ani Douglas were designated competition — 


wimers, and the Board recomented that contracts be given to 


. "Boeing anf Lockheed for wind tunel modele and mockups. he 7 
ae doting Secretary of Var formally approved these contracts 27 June a 
 agh0. Boeing's model. 345, the Leading design in the coupstition, — 
> was gtven the Air Corps designation 5-29, ani Captain Putt, the 

|. mam Who bed done 60 mah to make the project possible, wes male 


Project Officer.° By the end of August, General Amold, Chief of 
the Air Corps, was ready to forvard @ contract for tvo XB-29 six 


_ Plates at a total of $3,615,095 to the Assistant Secretary of 


War for formal approval. When the other competition winner, 


- Yookheed, decided to abenton bombardment airplanes to specialize 
"4m pursuit types, Major ¥.0. Carroll, Chief of the Ixperimental 
° Rngineering Seotion, suggested that the funds made avallable 
© loss wa be soot to park to anaease tte extating contracts 
. Sith Rowing to onmare an atdstioonl 12-09." 
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The winning Boeing design, model. 345, contemplated an 


‘enormous airplane vith a wingspan of 141 feet and a fuselage 


93 feot long. This airplane ves expected to attain a high 
spoed of 382 woh at 25,000 feed over @ no-load range of 7225 Ps sinc, - 
wiles vith @ total fuel capacity of 8,000 gallons. In addition 


to = potential gross bow load of 40,000 pounis, ‘the projected | 


airplane vas to mount @ 20 sm cannon in the tail ani ten caliber 7 


Sat maebibae: ean ais tse Gabke ak Se Setow Culuia; eal Ge 


es des ace: ccpuetasttinh ckcka Galeuereet Ae Soe, but General 
| Arnold was sonevhat hesitant to ask for funda unless the request 
~~ gould be substantiated with sone sort of reasomble proof as to 
+ the cutome of the experiuental contrects. The lengthy delays 


which had hiniered initial deliveries on the Bel7 and 5-19 gave 
@ certain Justification for this hesitancy, but the Materiel Divie =~ 
sion pointed out that the B-29 involved few really unique - 


| structural problews inammuch as the 3-29 would be similar to 


the well. established Clipper Ship types with their backlog of 
design experience. Fire control and pressurization, the two 


- entirely new features, vare expected to have passed through the 


design and test atage long before the first B-29 airframe delivery. 


_ Woreover, the Division felt that even if the two spectal features 
"proved inadequate, the Superfortress would still constitute an 


attractive ocubat type. The advantages of ordering & service 


test quantity were emphasised in pointing out that such a con- 
"treat would move up initial production deliveries by nearly a year.? 


Since the ecctueaad procurement anticipated the first 


oe production item in Jenmary 1945, suoh a step promised to be a 


substantial gain, but General Arnold decided against the service 


staat procurenent beomuse Ff the pennae of extating boaber pro- % 
a ~ @uction programs ani the fect that any additional 3-29 procure- 
4 - ment would involve a deficiency sypropriation. 
: Joct, save for the three haninade experimental items without 

ee profurtion tooling, was deferred for consideration wtih Jemary 
| sigh, when © new Congress would meet to reconsider the question or 


é The vhole pro- | 


" @f new appropriations. 
2 + Apart from financial considerations, General Arnold's dect- 
- - afon to delay the B-29 Project vas unfoubtedly influenced by a: 
| peport from Boeing that the project would have to be delayed 


until production of B-17's had been carried far enough to permit © 


release of experinentel engineering personnel ani necessary floor 
| eyace vithout seriously hepering the Mattonsl Defense Program 
. - peStao tice covers: the delay vas lees grievous then hed been 
-, wometuted.?  % | ee 


The Mockup Board, the officers actually responsible for the 


ee final decisions prepared vithin the larger group of the Kockup 
Comittee, consisted of the following ment Colonel Ralph Royce, 
president, Lieutenant Colonel ¥.0. Carroll, Major E.L. Hubank, 


Major P.H. Koumacr, ext, Major 1.0. Craigie. After nearly two veeks . 


_ | of deliberation and inspection, the Mockup Board subaitted a — 
—. @ptadled 14st of changes to be incorporated in subsequent 
Coe ge cea a ra ve i eee bie : ee : 3 3 


é 


“Mngineering Orders. Despite the pressure of B-17 production, 
: Boeing had managed to provide @ very complete ani accurate 
. mockup on all major details except the power plant installations 
e ) Wate cola not be vorked out until dumy engines were procured | 
ne oye Seem the manufacturer. Some indication of the elementary stage - 
: at |< Gf development which the mockup represented my be seen in the 
gage that the decision to select either hydraulic or electric 
| ta | syutens far accessory equiyment vas left up to the manufacturer. 
: - . : 7. - In abort, as late ao January 1ghl, there were still a great many 
ere as _ major design probiens Cia aaa 
a aa ens | Ae the B-29 began to take shape in the Boeing facility, — 
-h * gm the Materiel Division there were some who lecked faith in 
are | oe : = eo _ ite ultinate succesa. The unfortunate experience of the experi- 
oe cs "mental 3-26 with an unusually high wing loading ratio led to the 
Boe oomel aston that the B-29 might be dangerously heavy for the de- - 
.  gtgued wing area. General Echols ordered an immediate inveetigt- 
5). tees t0 settle the question once ant for all. A comittss, inilu- — 
tng the Materiel Commnd officers Brignltar General G.C. Kemey, 
- Efeutenant Colonel K.B. Wolfe, Major 2A. Sins, ant Major J.8. 
ae ae  ) Gebetith, stulted the problen in mimte detail. Their decision 
| ae wae of paremount inportance, for increasing the ving area of the 
+ aizplane would amount to « major redesign delaying the project for 7 
months. ‘the Committee, in a repart prepared by Major Sins, - 
shouldered the entire burden of responsibility for the future of 
the B-29 in recommending that no design change be made. 
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‘There vere some details of the Superfortress vhich had — 
not deen designed by the time the Moockup Comittee gathered, 
but there were others vhich bad « long history of developuent 


' peaching deck many months before ‘the B-29 project iteelf. Chief 


emongst these was the Wright R-3350 engine, an 18-cylinier, aire 
cooled, double-row, radial engine. As far back as 1935, the 
Materiel Division hed encouraged Wright with experimentel develop- 


i ment contracts, but, after aucceasfully completing a ritty hour - 


emiurance test in 1957, the new engine developed a series of . 
diffioulties which had not been completely ironed out vhen 


production contracts vere let in May 1941 to provide power plants 


for the B-29 ani other four engine basbers. 
As inte as October 29h there was but @ single B-3350 engine 


available, snl a vhole year later there vere only thirty. Hot | 
; until the end of 1943 ai¢ production really begin in samest, 


but even at that late date there vere only some 800 off engines 
available to doth the Army and the Navy. ‘These production delays 


. must be measured againat important engineering accomplishaents, . 


hovever, for the original 1800 hp rating had been increased to - oe 
2200 hp vy duly 19h, and teste revealed potential ratings as 


| high as 3000 hp. Water injection fuel systens gave promise of 


2600 hp for War Emergency ratings vith 2800 hp as the next objec- 


tive. When combined Aruy ani Navy requirements threatened to 


svamp the several Wright facilities, Chrysler was ifcensed to 
Datla R-3350 engines. By 19hk Wright and Chrysler together vere — 


wanufactoring more than 11,000 engines. a year.” 


Because the 3-29 was to de @ pressurized cabin airplane, 


it was necessary to design a completely new armament aysten to 


give renote control of strategically located gun turrets from a 
centrally located gunners position. The Armanent Laboratary at 
‘Weight Field negotiated in Merch 1940 with the Sperry Gyroscope 


| Company to secure a syaten vhich would permit « single gumer, 


using a double enfed periscope and ballistio computer unit, to 
control the fire of five different gun positions. However, vhen 
the initial Sperry central station fire control systems were flight 


| tested in « 3-27, the resulte vere so discouraging that the Sperry 
equipment bad to be dropped. Fortunately @ parallel development — 
- weing decentralised control had been carried on by Ceneral Elec=, 


tria. This aystes utilized five separate gumers stationed in | 


“Blisters exploying direct sighting rather than periscopic scan- 
“ming. Because both Sperry and General Electric systens vere 


highly experinental, the Sperry fire control. syste vas continued 
in production as Anmummoe wtih tection) experiense proved the | 


General Mectrio systen to be adequate,' 


While the original fire ocatrol aysten desiga called for 


| tweegun turrets, later production versions appeared with the upper - 
forward turret mounting four guns. Sintlerly, some of the produce 


tion airplanes appeared without the 20 mm: tail cannon. In the 


- epring of 1945 a reder equipped B-09 capshle of accurate boubing — 
_ fn all Kinds of weather appeared stripped of nearly all. its _ 
- armament. 


the 3-29 was designed to onrry 0 12,000 pount donb Loe. 
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unloaded ferrying range reached more than 4,000 miles. This 


represented @ remarkable increase over the 3-17, Which can carry 

only 6,000 pounda of bombs for 1,450 miles or # 4,000 pound 

vond load 2,350 miles and has a maxims eupty ferry range of 

3,100 miles. The 3-29 is truly a very long range donber. . 
Like pressurization ant fire control, propellers for the 


“Superfortress posed a difficult problem, Both Curtiss-Wright — 
= ani Hanilten-Standard perfected new four-bladed propellers for | 
the afroraft, but the novelty of the project made {t difficult 1f 


not impossible to test the designs adequately until the 3-29 ve 


= actually tock to the air. Hy that tine, the sumer of 1945, 
> when extensive flight test reporte finally began to come in, 
the production denani for propellers exceeded the limited evail- 3 


able capacity. There vas little choice between the Curtiss _ 


_ qlectrio anf the Hantlton hydrenlio versions; each had a number 
of peculiar advantages in ite favor, but since Hamilton offered 


the greater promise for large scale production, it was decided 


"#0 weleot the hydrexiio version fou the 3-09. 


Curtiss continued to experinent, hovever, and produced « 


Feversible pitch propeller. to aid breaking which contained many 


features superior to the Hmilton model in use. Propeller braking,’ 


“that is, the use of reversible pitch propellers enabling the 3-29 


to shorten ita required lenting run by © considerable distance, . 


7 "+ was an exceptionally inyortent development because it permitted 
| B29" to lent on fields originally designed for B-17's and 
. gual afxcreft, ‘When changes in the B-32 production sobedule, 
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whioh had preriously earmarked Curties capacity, made it possible 


to reconsider Curtiss for 3-29 production, there vas some agita- 


tion to equip the Superfortress vith electric propellers. This 


| tend vas considerably strengthened by the increasingly frequent 


“muber of accident reports from combat theaters, until by the end — 


of hk the question was brought to s head, Nevertheless, the 


continued tupracticabdility of expanding Curtise production led' 
. © the formation of a plan to utilize Hemilton-Standard production 


 gapacity im conjunction vith the electric control features of 
or Curtiss. 


The pressurized cabin, one of the most unique features of 


the B29 project, reflected the culmination of a number of years 


‘devoted to pressurization research. The Lockheed XC-35, appearing 
-in 1938, pointed the direction to be taken, and tentative specific 
cations for cabin pressurizing systems vere prepared by the 


‘Materiel Division in 1959. After the outbreak of var in Europe, 
_ General. Carroll, Chief of the Riperinental Engineering Section, 


took the initiative in arousing interest in the problem among a 
few selected concerns with industrial experience in related lines. 
In December 1940 General Blectric reported that such a large 


umber of enquiries bed deen received from aircraft manufacturers 
. -wegarlling pressurizing systems that Plans vore unier way to design 
 @ atandand piece of equipment. ‘Significantly, the Experinental 
‘Engineering Section warned General Electric that future specifi- 
- @ationa would require equipment satisfactory for 35,000 feet or 
es higher, The trend in pressurization ves Glearly defined even 
a | though the working detatie mere ok eabively pertectel. Bi se 


While the severel manufacturers intervated in perfecting 
pressurizing pimps continued theix experinental fabrications, 
the Experimental Inginsering Bection continued ite research to 
* teprove: the specifications for pressurizing systems by conducting 
- |g partes of testa of the effect of bullet holes oa supercharged 
eee In Augast 1942 the Zolipse Aviation Division of the 
Se cee aie eee 
F  "" gtng equipuant, General Electric, the other potential source 
soe prpamutning equipment, seemed more interested in engine 
Re ae tg EO les aie arkany imi eabitis systems, ao comperatively little 
progress ves male. Gecerak Wisc wis van wegek to Soames that 
| personnel presaurizing requirenents began at the same altitule as 
_ "engine superobarging, but mttl produstion plane for the B29 
we - appeared in eamest, few wanstactarere were very antious to press 
tye Geverozsnant. 
‘The primry diffioulty in preasurizing the 3-29 grew out of 


oe the faot that the asoumdated body of experience in the subject 
: ‘ ee was go suall, The B-29 project offered the first real challenge 
9 : to perfect pressurizing equipment on a realistio basis, and as 
- “the Superfortron became a reality, the Dody of knoviedge expanited. 
Lo orth Anerican Aviation's X3-28 might have served as an important 
, | | Intermediate step, for t too vas pressurized, but vhen the aire 
‘ ce plane failed to advance beyont the experinental stage, the entire 
: Bee 


banien of reseuroh ‘aad iaprovenent reverted to the 3-29. 
oe oo Eolipse ‘two-stage, engine-driven, centrifugal compressor 


enn. Were eeten 


Es pressurizing systems were installed on the earliest 3-29 off the 
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| became standard equiguent on the later production motels.** z 


production line, but excess veight, repeatéd mechanical failures 
and yoox production achedules led to consideration of engine 


turbo-supercharger conprasaion ap a mre efficient, lous complic’ ‘ 


cated means of presgurizing the 3-29 cabin. This system, vhen 
perfeoted vith electronie control, Minneapolio-Honeywell. regaatenws, | 
 Pressurisation, turbosuperchargers, specially designed pro-. 
‘pellers and e complete fire control aysten vere the outstanding 
achievenenta of the 3-29, but there Vere huntreds of other less 


. wl known but no less spectacular engineering accomplishments. 


Aa the numbex of electrically operated accessories on the 5-29 


““fnoreased, the total current load requiranants passed the peak 
 eapscity of existing generator equipment and entirely new Buper- 
fortress generators had to de designed. In all, more than 125 

- electrlo motors Were installed in the 3-29, 


Hot every item in the B-29 was of now design. Wherever 


—-poasible, plans called for existing equipment already proven 4n 
combat use. ‘be laniing gear asseably offers @ specific tLinstra- 
thon of this point. The enormous Veight of the new etrplane | 
 thweatened to iupose shock loads far bayond the capacity of 


exigting tires, ‘anf the design ao vell as production of « nev 


: tire promised to bring delays and difficulties, The whole 
-problen was avoided by designing dual landing gear, using twin 


Wheels and tires identical to the 3-17 version. Eowaver, the 


: vetras ke motors built by Jack and Keints anid the struts dullt 


by Boeing's long time subcontractor A.0. Raith doth bad to be 
Se fe 
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Beyond these basic design and production gchievements, 
there vere countless engineering changes which perfected. the 


Initial designs, changes proven necessary by actual flight end | 
: Coubat experience. Some general inpreasion of the importance 
ef these production-phase changes can be seen from the fect that 
- the ratio of enginesring'nan hours devoted to design on the 


production airplane as contrasted with the experinental airplane 
vas on the order of ten to one. That is, for every hour devoted 


gy engineering the original 18-29 design neaxly ten hours vere 
_ devoted to the various design probless encountered in vorking 
gut design variations on the production models.2? 


For instance, when @ flight to the United Kinglom in 


February 19hh revealed that the vindove of the 3-29 fogged. 


dangerously at high altitude, & vhole series of improved defrose 


‘$ing devices had to be dullt into the production airplene. 


Another exemple of the changes required by combat appeared in . 
the waist gunners’ scanning blisters. Vibration ani undue 


stress concentrations coupled with the pressure differential 
-— Sneide the cabin caused @ mmber of blisters to blow out in 
Plight. This particular probles involved a complete redesign 


to produce @ laminated dDlister ané the fabrication of a new 


~ ghook-reaisting mount. 


One of the most important desiga changes me because of 
combat necessity vas the cowling redesign. The original version 


‘proved extremely difficult ant time consusing to remove when 
“effecting engine repaixe, Accessibility on the ground was as 
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| iuportant as successful. operation in the alr, for time lost in 
. performing routine engine maintenance is comparable to airplanes 


Jost in combat vith the enemy. 
One of the most significant engineering changes of the 


entire project vas begun in August 19%) when @ determined” 
: campaign vas uniertaken to reduce the gross weight of the Eupere 
“fortress. The entire airplane was combed for every yossible 
| excess tem vhich might be eliminated to reduce the overall 


veight, which had gradually deen creeping upward as modifications 


added equipment, reducing the tactical operating radius to a 


dangerous margin. 

By recoving experfluous inatrunents, extra coneres, 
eoctliary orev bunks, oxbin sou proof Dining ant by replacing 
armor plate vith flak curtains, to mention but @ few changes, 1t 
vas yousible to make a saving of more than 4,000 pounis, Rede- 
sign of major conponants anticipated « totel veight saving of 
better than 15,000 pounte, This resulted in an immediate increase 
of approximately 450 niles in range with an ultinte anticipated 
range inorease of 1230 uiles.23 

ALL these changes, design improvenents and simplifications 
to facilitate produotion or increase the safety factor of the 
airplane as well as enlarge ite soope of tactical performance ave © 
at tinss slowed dovn the actual rate of production, but the 


. efficacy anf inyortanse of the cumilative delays have been 


euply justified in the increasingly powerful blovs which the 
_ Sepertortrene bas been able to deliver aguinst the eneuy. 
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. Certain milestones sumerize the B29 project in a few 
words. ‘The Air Corps design compptition for very heavy bombers 


. degan in January 1940. Boeing's winning design won ite first 
‘contract in June. By November the X8-29 mockup wns ready for 
_ tnspection at the Boeing plant. ‘The first XB-29 flew in Bep- a8 


tauber 1942, ani the firat production motel B-29 took the air 


im dune 1943. Sean then year later Superfortreae squadrons : 
aes henner: | 


f 


~~ 150 


AIRPLANES 


2. BOEING, Wichita was first with 
service test and production models. 


200 


AIRPLANES 


W-14 Scheduled maximum 150 
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February 1945 w 
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tion planning @iffioult to carry out on eny large scale before 


"which were certain to occur in so novel @ project, made produce - 
 daguary 192 when General Eohols arranged @ meeting in Detroit ; 


THE PRODUCTION PHASE 
when the Materiel Division first considered the B-29 pro- | 


jeot in 1940 3t vas generally believed that the first experi- 
mental airplane vould fly sonetine in 19h1. The prowptnesa with ; 


vnich Boeing turned out the original mockup seemed to substan- 
‘tate this belief, but as the actual work of fabricating the 


-XB-29 progressed, « continual torrent of probleas delayed the | | 


- 


a project so that the initial 13-09 flight aid not take place util 
 Septenber aghe. These perpetual delays, the cumulative ee : 
= cus a0 Recuiing cut Css co lan et ects lagVaeeinc cide 
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th Boeing, General. Motors, Bell, end orth Aurion reyresentan 
i 
tives and Materiel Division officiale.* i bra 


The Detroit meeting, of 210 February 1942, was @ significant 


Jantnark in the B29 project.? The general conclusions of the 


meeting vere reduced to concrete form by @ sub-ccomsittes conais= 


- ‘tiag of Colonel X.B. Wolfe for the Materiel Division, J.H. 


Kinielberger of North Auerican Aviation, Fred Collins of Boeing 


 Abroraft, LD. Bell of Bell Airoraft ant 7.P. Wright for the 


War Produstion Boant. 
The initial plan called for ine organization of four factli« 
ties, allocation of contracts, and preparation of a monthly produce 


i tion rate plan according to the following estimates: oe 


was to arrange for the production of all forgings, castings and ne 


Yacility a Contrast Rate per Month 


Boeing - Wichita ~ 730 “a 
Bell - Marietta 400 

North Amexican « Kansas City 500 30, 
General Motors - Cleveland .. 200 20 


In addition to thie basic plan of organization, the Comittes 


prepared an outline of responsibilities for the individual cone 
tractors, In addition to the assigned production bunien, Boeing — * 


vas to furnish master guages ant detailed tooling dravings to 


all the other prime contrectors. Beyond this, Boeing was mais. 


| responsible for the functioning ‘of ® liaison organization to see . | 
‘that ell design changes vere preperly coordinated with all mune 
facturers. a! is 


The responsibilities of the other contrestors varied vith 
their production capabilities, Cenaral Motors, Fisher Division, 


stampings required by Bell end Korth American. Furthermore, i 


‘Fisher was to provide a source of supply for such complete sub- 


assemblies as tail surfaces, flaps, wing tips, and complete 


engine nacelles. Bell end North American vere to build center 
sections ant, fuseleges ani assenble the eirplanss in final form. 


Experienced Sooing subcontractors such as Briggs and A.0. 


Bmith were to be surveyed to study the possibility of furnishing 


sintlar subcontractor services to the new prime contractors. In 


oe “brief, the B-29 production plannexs laid the foundation stopa for 
iarge scale production along rational lines based on the practical 


experience in aixplane production garnered vith the B<27 and other 
heavy bombers? The effectivencses of that experience appeared 


fa the final recemmeniation of the Detroit group which established 


a sees haat . Fite eed 
ia Amarin tds a al a ea stead Aaa cet SRC maaan RET esi on lek esate SEA (the dea eS tame atti oR rks Rh ee 


sci Sigel ahs eg on emerge a - _ TT 
i . : : : 
é Shy oe 


8 B29 Lialson committee, tee wi Serrerenveaten ora 


four prime Contane tore, the WB, an the Air Corpe, to reduce 
the statenent of principles ecmnetated at Detroit into detailed 
practice. ~ 

qhe first meeting of the nevly establiahed Liaison ‘eal 
tee under tho chairmanship of Brigadiex General X.B. Wolfe vas 
held in Seattle, Vanhington during Mey, when the process of 
reduction te detail vas well uniter way.? The problems confron- 


o 


“ting the Comittee were far from routine. In the spring of 19h2 
7 the country faced an soute machine tool shortage, but even more ; 
serious, the Boeing XB-29 vaw still so far fron completion that 

| Mb proved difrioult to provide more than the sketobiest plans for 
“production tooling.® the ineviteble cost of running experimental 

‘an. production phases simultansously bed begun to make itself =. 


felt. : 
At the ond of April 1942 the B~29 Linison Comittee afopted 


@ formal charter vhich established an Executive Committees with 
"| fall power to make decisions, in all save contractual matters, 
: - which would de binding on all parties involved in the enterprise. 


The specific msde has of the Comittee ‘{noluded cooriination of 


production among contractors, subcontractors and goverment agen- 


oles; reviewing material and machine tool requirements; end 
designation of Subcommittees to carry out the details of coordie 


nation. This final function wes a product of necessity for the 
cheer uagnitule of the project was building up a volume of work 
aaa ere the ee oe comsittes. 


Your Subcommittees were accordingly established at once 
to advise the Executive Coumittee in ite deliberations. ‘The 
’ ‘Engineering Subcommittee vas to specialize in all problezs 
relating to technical coorlination of design changes between 
the various parties involved, vhile the Tooling Subcomittes 
vas established to perform @ similar coordination in the prepares 
tion of production tools. A Proourenend Bubcomittes was to 
facilitate production with master material Celivery schedules, 
ent Spare Parte Subscamittes to determine the requirements for 
spares, Somevbat later, as the actual production phase progressed, 
the Executive Coumittes established an Inspection Subcommittee | 
‘to insure a high standard of wnifornity in the inspection tech- 
niques of the different contractors. 
The first Erecutive Comittee consisted of General Wolfe 
for the Air Forces, 5.C. Walton for WB, B.F, Fisher for General 
‘Motora, PB. Collins for Boeing, and L.D. Bell for Bell and 
W.8. Houston for North American, but meubership varied considsre 
ebly in the monthea that followed, Captain H.L. Webster frequently 
representing the Air Corps, B.A, Winter representing Bell, and 
A.P. Ripley for General Motors or more specifically Fisher Body, 
and ¥.B, Collins for Boeing. Colonel Dente Mulligan, Colonel 
_4.F. Harmon, Lieutenant Colonel Frank Cook ani Lieutenant Colonel. 
W.M. Collins and many others shared in the deliberations of the 
Committes as various phases of the production problea came into 
"-yartioular focus, | | 
It vas theae Subcomalttess, working in conjunotion with the 
Executive Committee, that haomered out the vorking details of 
Be29 production, Getails such as tooling policies, responsibilities, 


hil 
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and coordination procedures as well as proguremont policies — 
ang procedures. The different manufacturers used different | 
taoling techniques; Zoeing drawings were unfamiliar to Fisber, 
ant the extensive interchange of parte ani asseublies emong 
the menbera of the prine contractor fauily made frequent meetings 
for clarification an absolute necosaity. | 
the Hxecutive Comittee hentled problens of every propor- 
tlone ‘They defined tons ent interpreted rulings; they oute 


ined procedures and working plans; and of more hmortance, 
they actually established the lines of policy to be followed . 


reganiing such important matters as facility expensions. - 
Perhaps no other infex gives so accurate a figure of the 


| enormous proportions of the B-29 project as the facilities 
- constructed tn preperation for mass-producing the Superfort- 
yeso. Bince all the manufacturers involved built other types 


of aircraft, it is extremely Gifficalt to determine the exact 
sums allocated to B-29 facilities, but in general the following © 
aia reveal the proportions of the project. 


yactiity ee - Approxtnete rea Cost 
Boeing « Wichita , + 28 mt12I0n 
. Bosing = Renton . ' 22 million | 
Bowing « Seattle eS milifon 


Boll = Marietta ‘57 million 


“hone fieures do not include the milifons devoted to the 


' gonstruction of mdification centers, nor do they reckon the 


facilities built for the manufacturers of major components, such 
ns Fisher, or for the dozens of subcontractors, such as Hudson, 


josie aint sai ein icin chal Ais lh Sat he oad 


'. Briggs and ‘Chrysler of Detroit, Goodyear of Akron, and the 


Murray Corporation of Scranton, all of whom received vast nev 
facilities to share in the 3-29 project. The 22 million dollzx 
facility originally dutlt for B-26 production at Martin = Osaha 


| was still another monmfacturing source which must be considered 
_ in the List of important B29 manufacturing establishments.’ 


Throughout the spring of 1942 Boeing mile every effort to 
deliver dravings of 3-29 production jigs to the contracting group, 
but the delays of experimental ites continued to thvart produc} 
tion planning, Delaye in the Booing plant ranified dangerously : 
throughout the series of contractors and subcontractors because 
each delay at the point of design origin piled up successive | 
delayn for the satellite ‘sete contractors, ‘gubcontractors, 


outside producers, and vendors or suppliers, ‘The Executive 


Committees kad to establish a balance between pressing for produce 


tion and insuring w successful solution in the numerous engineering 


problems which eppeared as Booing moved tower completion on the — 
first article. | | 

In duly 1942 tho Navy released Boeing's Renton facility to 
the Army. This mate it possible to devote North Anorican's 


capacity to increased B-25 profustion and to concentrate a 


larger proportion of B«29 production in Boeing hands. While 
this simplified the overall problea in reducing the number of © 
new employees that had to be trained in Boeing methods, all _ 
meaner of readjustuents had to be male, new contracts drawn, 


. subcontractors reapyortioned, aoe rroter sien: Soketntes for Sasi: 
‘metertale, anf labor revised.® - bas 


om 


‘ 


A yoar later, in July 1943, when Fisher exbarked on the 


XP=75 project and B-26 production tapered off, Martin « | Onaha 
with ite circle of chosen eatow eee yore including Chrysler, 


Goodyear, ant Hulsoa, entered the B-29 production project as a 


‘final assonbly facility replacing Fisher. “Fisher, however, cone 
‘timed to mamfacture components such as nacelles as originally 


planned.” 
Despite the combined efforts of Air Force ant manufacturers 
personnel, the B-29 project did not advance without mishap; 


In an wodertaking so extensive it was inevitable that misunier= — 


standings would coeur, and problems, unpredictable in the plane 


ning phsee, would suddenly appear to frustrate the hopes of an 


early delivery for the first production article. 


When Boeing-Renton took over the orth American contract 
it was @ comparatively simile matter to reach en agreement relae 
tive to the absorption of Covernment Furnished Equipment ani 


other such iteas oa hint, tut the task of replacing North Amertoan : 


Yepresentation on the various Bubcoumittecs raised a vexing 


problem. Boeing-Wichita ani Boweing-Renton represented entirely 
, Afferent facilities ‘even though they were Bosing cohcerns. 


ae ities prine contractors felt that Boeing, with single repre- 
gentation on the several committees despite its dual facilities 
was not carrying the load ani contributing its full share of the 
talent required.”° such atuinistrative problems as these hat to 
“be henmered out to the satisfaction of all the parties concerned, 
and reaching agreement consused valuable tine. 


\ 
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 Adainistrative problens vere, hovever, but a minor reflece 
tion of the difficulties encountered in organizing B-29 produce 


tion. In Novenber 1942 1t was discovered that the B-29 was not 


yvecetving the "Niuber-One” priority Which had been granted to it, 


‘and every prooauticn had to be taken to ineure pricrities in spite 
of pressing competition fron current dennis for airplanes alroady 


in coubat. . | 

‘ Marly in 1983 as enginsering changes begen to cone im from 
the extendod flight tests of the X5-29, = vhole new saries of 
problema appeared. Eitherto, the question hat been to line up 
but as experience in the alr dictate’ revision there vere revi- 
sions end reconsiderations of existing designs to process. BY 
195 more than 1,000 engineering changes hat been considered in : 
the B«29 design, ant of See hae 


put into the airplane.“ 


Design changes meant inoressed difficulties for everyone 


fron prime contrestor dovn to venilor because &t often bappened 


that a sinple change in one particular assenbly effected the 
design ent uanufcture of a vole group of sdjoining asseablies.” 
Despite the greatest efforts of the Tceoutive Camittes ani all 
the coordinating agencies of the Katericl Commni it proved 


- Smpoasible to mike the products of the several prime contrac- 
tors completely interchangeable. Ag late as March 1945 the 
. question of interchangeability was still not antirely colved.2* 


: * . 
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As the large number of industries, contractors, aubcontrace 
tors and all the rest began to acquire experience in production | 
and a body of trained personnel, quantity production began to make 
headway. By the late mumer of 1983, beginning vith one or two 
airplanes a month and at a rapidly inoreasing pace, the rate of 
deliverios continued to grow until the spring ef 1945. The . 
“appendix to this report denonstrates the scale of this achieve- 

. mont in detail for each manufacturer involved, but the most 
_ revealing indication of the cumlative acca cuteeit of the 8-29 
project appeared in March 1945 when the 2000th airplane cane off | 
‘the asseubdly Line less than two years petwk tis anpienene of the 
| i. fixet production model. But long before this cumlative total vas 
> ; reached, the Superfortress program had encountered sarious snags. 
Vo sooner had quantity production begun than coordination problems 
appesred, . \ 
Every week of delay in deliveries meant a later Gopar ture 
date for the first bombardment wings to leave for combat, ant 
General Arnold vas anxious to bave the 3-29 debut ae early as 
possible. ‘fo this ent General Wolfe, the Commanding Officer 
of the 58th Eonbariuent Wing, the firet Superfortress organiza 
tion, was authorized to take personal, responsibility for all 
changes and revisions to be nate in the production airplanes 
- gurrently coming from the assembly line.4> General Arnold hoped 
te freeze the B-29 as far as possible to insure the completion 
of a fly-away group of 200 airplanes by March 1944, but the 
esadanion problexs encountered in the fabrication of basio 
, components and assemblies vere ar aaa than 


baad pean entailed by design changes. e 
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Fisher nacelles, General Ylectric fire control syston 
computers, propellers, ani above all, Wright R-3350 engines 


were critically behind production scheduling in November 1943.26 


The manufacturers concerned were given every possible encourages 
mont, sod General Knudsen guaranteed the cooperation of all the 


Air Force agencies involved.?? Vhen stoppages resulted frou 


material shortages or inadequate assombly ‘supply, Materiel Come 


_ mand expediters were assigned to track the critical items through 


every phase of fabrication from raw material to finished compo- | 


nent or part waiting on the line for final incorporation in the 


aaseubled airplane. Where individual manufacturers vere found . 


, to de at fault, all the resources available to the Air Forces 


were made ready to faotlitate production by giving technical 
advice based on a wide range of production experience. 

Every ‘possible means of exerting pressure to inorease the 
produstion tempo was resorted to even to the point of taking 


"the entine project “out of chanels” until the ent of 1943. 
" ghis atop meant ‘that oritical decisions vere handled on the ~ 
spot, often verbally, and the normal time-consuming but nocen- 
sary paper work followed at a sone conventional pace. 


The combined efforts of the manufacturers and the Air Force 


personnel, engaged in these extraordinary efforts brought real 


results, ‘the first tactically available airplane departed for 


. “Infle in March 1944, ani three months later there were enough 
- Superforts based in India to stage the first B-29 raid 5 June 


1ghh over Bangkok, @ misoion performed two veeks less than a 


"year after the firat production 3-29 left the Boeing-Wichita 


B-29 ACCEPTANCES uP To THE 2QQ0IH AIRPLANE 


AIRPLANES Compared with a few selected schedules AIRPLANES 
450 aaa Se re eee ee = 3: 450 
| sect APPROVAL DATE | 
8-B OCTOBER 1940 | I ets exec Nata ene oat has ea ocae at 
400+ 2-0 APRIL 1941 = = et : 400 
8-H DECEMBER 1941 | eee arene 
B-L NOVEMBER 1942 i FA 
w-8 OCTOBER 1943 ee 
350}— w-l0 APRIL 1944 | og rs — — _ 350 
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mo | NHS. SUPPLY PHASE 


While B-29 production begen to gather headway, special 
plans were drafted to organise a system of supply, particularly 
for spare parte, to ineure a high atantant of conbsl effictency 
in voatever theater of operations the B-29 vas to be called 
’ upon to operate. ‘The Spares Subcommittee of the B«29 Executive 

| Comittee undertook to solve this problem. | 
eas Although the Subcomaittes vas not officially activated 
unt the spring of 19h4, supply planning vas begun as early 
| | an the fall of 1982, Tach of ths prine contractors, Roving = 
| : ‘Renton, Boeing = Wichita, Bell - Marietta, and Martin Oneha 
—_— were represented on the Subcamittes in addition to the three 
= = Aa . outstanding subsontractars of Government Furnished Items, =. 
: | Martin < Baltimore, Fisher Body, and Republic Airoraft of 9 * j~ 
2 aa Evansville, Indiana; Major G.C. Hahn, 3-29 Requirements Officer, — 
ae ee Air Technical Service Cont, and Major O.W. Hart, B-29 : 
; Katntennnce and Supply Liaison Officer at Seattle vere the two | 
"Air Technical Service Comsnt officers most active in the 
comittes's vork.? : ~ 
| The Subcomittes worked out = simple, functional procedure 
to accomplish the difficult task of providing spares for such a 
@ynanio thing as an airplane always in a state of flux ani 
change, Provisioning teas vere sot up by the Air Technical =| 
i- ise ina: Coaceeish Pon gnals Ulocle of aieplscwn patdhased’ oa:cens 
| 


ov 


wrest, but the teams operated on the basis of ratios established — 
“by the Subcommittes ttee1t.® 


The actual process of determining the number of replenishe 
ment spares to be manufactured for each specific item of equip- 


. Rent vas based on two indices, Monthly Consumption Data Reports 


vegun ta duly 19%h provided accurate statistical replacement 


'. Yates based mn actual experience with early production model 


‘". edypilanes. 3 Supplessnting this accurate information enti providing 


an initial point of departure in the preparation of replenishment — 
plane vas the experience in other airplanes such as the B-17. 


As the Subcommittes determined the requirecents for spares, 


they vere inoluded in the basic contract for airplenes. Whenever © 
be the original estinate proved inadequate, flexible or “open* ‘cone. 


- tracts vores wrrangod ta procure the additional quantities required 


‘tdvely Large quantities to be used as stock repleniehaent items. ee 


“whether an smell quantities for emergensy changes or in comparac | 


s 


The task of maintaining adequate atorea of B-29 spares views 


ever needed vas enormously complicated by the fact that it proved. 


a imposaible to echieve an absolute level of uniformity amongst 


the wany manufacturers involved in the project, end, as the 
engineering ohanges muiberod several hundred, control of spares 


‘became a ever more ater project. Ona of the moat izpor* 


tant factors contributing to the euccessful supply program vas 


‘the Boeing Sparea Document, a Boeing-Seattle Spares Unit project 
| publiahed in conjunotion with the B-29 Spares Subcomittee.” 


The Spares Doownent provided & single master list of every 


' gingle spare part in the B+29, and listed the manufacturer and 


the partiouler produation block, hy nerial maber, by whom the 
6 


spare had deen manufactured. As production advanced and design - 
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changes affected the airplane, the Syaree Doounent was con- 
stently revised ant loose leaf ehests forwarded to all intar- 
- outed parties. Such an undertaking soon became a volume 
costing several. hunired dollara for each iasue, but so great | 
was its utility in providing the necessary information to 

. keep airplanes in operation that a copy vas provided each 
" ssraiy auttvity God. each 2-09 tastioel santron and surviee 
aquadron.’ 

| With the ectivation of the 59th Wing, Vhioh vas later to 
expand into the Tventieth Bomber Command, the supply problem 
- entered its active phase. The task was a three fold entere 
prise: to supply the theater with spare parte before the 
errival of the airplanes at their operating bases; to supply 
“ qraining bases ani staging areas in the United States; and to 
establish minor stooks of spare parts along the ferry routes 
which the Buperfortresses were to follow in their Jounsy 

_ halfway around the world to the China-Burma-Inéia theater. 


‘This Final task was complicated by the fact that alternate 


routes were to be prepared for the ferry Journey out. 

: to duacie an adequate popely of spares, a ayutes of precens 
currency was followed, that is, spare parts, instead of being © 
procured concurrently vith airplane deliveries ware provided 
veeks and months in advance to provide a margin of tins in vaich 
te ship the heavy tonnage by vater in order to gumrantes tine 
Fay ar tea eres he ae eS ere cen ear eee 
left the United states.” 
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In the AMr Service Gomant the 58th Bonberiaant Wing was 
designated the FQ project. Headquarters for the Wing were 
“ eatabLished at the Sucky Hill Amy Air Field near Salina, Kmess, 
“vhere the groups moved for final staging in the fall of 1943. 
The Supply Division of the Air Bervice Comant set up a epectal 
office to handle priority requests for 3-29 supplies during 
"this eritionl period tmeliately prior to the departure for 
combat.” Frem May to October Kajor G.C. Hard had handled special . 
B-29 requests in the Supply Division, but during October 1943 
Lieutenant Colonel L.A. Shelton was appointed Project Officer 
‘Yor the untertaking.2? | 
“By Deconber 1943 overacas obipments for the CBI theater vere 
nearly complete. The achievenent represented an emaring amount 
* of detailed vork. Ay Gervice Comani personel checked ant 
Gouble-checked every item of every shipment against possible 
“error. Weekly reports to Washington outlined the exact status 
of each element in the over-al1 progran, ani controls vere estab- 
Lshed to be absolutely certain that no airplanes would be 
delayed for lack of spare parts. 
| “the major supply objective vas to get the air echelon off 
om echedule from the Kanses cornfields. ‘o’sccomplish thie cbjec- 
tive, a number of smargeniy yeooeduces vere established. The 
Sub Depot at Salina was designated as Control Depot for the 
whole operation, with an Oklshoma City Air Bervice Command 
“officar assigned to serve as liaison agent vith the various 
" BubsDepots at Salina, Pratt, Walker ant Great Bend. 
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When requests for airframe parts vere received at the . 
Salina Control Depot they were ordered directly from the S32n4 
Specialized Depot at Topeka vhere Major 0.J. Langen vas 3-29 
project effiser, vhile all other parts ani accessories vere 
referred by telephone or vire directly to the Oklahoma City : 
Ady Technical Service Command. This special treatment vas 
mecesgary because of the tims clensat. ‘The problem of supply 
wan further complicated by the fact that staging, POM (Prepara- 
tion for Overseas Movouent) and modification activities vere 
all being carzied on in conjunction with the training activi- 
* ties in the Kansas area. 
To expedite this vhole process @ special group of Supply 
Division officers ves organized at Headquarters, Air Service 
Command, to supervise every phase of supply activity. Lisu- 
.  — “tenaavt Colonel I.W. Stephenson, Generel Miller's personal 
— field representative, Lieutenant Colonel J.W. Servaites, Major 
-¥. Lowry, Major W.W. Moddisette anf Major G.W. Hard all trav- 
elled to the field installations ani persomlly directed the 
i ordering ani shipping of parts for delivery to requisitioning — 
unite. the efficers made daily visite to Group S-4 and Engt- 
necring officers as well as Squadron S-% ani Technical Supply 
“units to check the status of neoded parts. 
The central office at Salina maintained a record of all 
 Sperations ent established close linison with Air Service Con 
mand Heedquarters ani the individual operating bases. Daily 
telephone calls made it possible to keep an accurate check on | 
the status of all shipments and sbipping instructions, vhile « 
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careful syaten of follewaupa on air shipnents made certain 
> that there vould be no serious shorteges in the supply 
: systen./” | 
‘During March ighs, Coneral Arnold paid a visit to the — 
. Kansas area. He came avay vith a bed impression of the situae 
tion he found there, The confusion of the overlapping activie 
ties, staging, modification and training, not to mention the 
production line chenges which continued to complicate the supply 
problem, served to create an unfortunate ploture. Foul winter 
venther brought even greater @iscouragemant to the yrogram.’> 
General Arnold, however, ordered emergency treatwent to gusrantes 
that the 3-29 program would head for combat at the scheduled. - 
time. There began a period imown ae the “Blits". Supply and 
other personnel vorked sixteen hour stretohes for days on end. 
Individual work sheets for oach airplane were dram up by the 
_ Air Service Commend to record the atatus of completion, the 
‘missing ‘critical parts, ani every factor which promised to 
 @elay the departure date. _— 
the FQ project became a personal problem. Zach airplane 
vas treated as if it were & veritable squadron about to depart 
for overseas. ach airplane vas nursed up to the point of 
complete readiness, and by early April 1944, the Superfort- 
messes of the 58th Wing departed for conbat.)4 
The success of the informal committee voricing in conjunc- 
tion with the field installations during the period leading up 
-t0 the departure of the 58th Wing Letts the decision to retein 
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coniitions in the fielA raised new problous, the Committee 


and enlarge the group. The B-29 Supply Comittee, as it cane 
to be mown, was a functional body, pragmatic in its approach. 


“Policies and procedures vbich ware found to be umvorkeble or 


cumbersome vere rojected imustiately, ani every detail of the 
supply technique was streamlined for tho highest efficiency. 
This teamwork in expediting supply was made possible by 


| meetings held three times voekly with repreasntatives of the 


Airoreft, Equipment, and Signal Sections as vell az other Supply 


Sections concerned. ‘The 5-2) Maintenance Project Officer, Cay- 

‘tain MC. Villisnd, also atteniod the mostinge ani coordinated _ 
. speolal maintenance problems. Lieutenant Colonel L.A. Shelton, 

_ the Comittee Chairman, Najox George Esbn and Wejor W.L. Frisk 


served on the ooumittes vontinzously from ite origin in October 
1943, but menberash ip from the ten or twelve seotions represented 
verted from time to time. . 
With the completion of the PQ project for the 58th Wing, 
@ vhole series of sintlar projents had to be unlertaken to 
supply the Twenty-First Zouber Conmeaxyl.. =e program consisted 
of the ies projects: 
oy for the 7rd Wing 
eet fr a ke na 
82B for the 315th Wing 
The B-29 Supply Committee, established originally to 
cooréinate all supply ectivities in connection with the B-29 
project, Decame an expediting group preceaeing normel provisioning ~ 
os Well es special requests froa the coubat theaters. As changed — 
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revised procedures to guilt the occasion. To insure a high 
standard of reality in ite operation, the Committee welcomed 


: vieltors from both domostio and coubat theater installations 


at the thrice weekly meetings where all B-29 supply polioy 


matters, with the exception of the broadest questions referred 
to the Chief and Deputy Chief of the Supply Division, KaJor 
General L.%. Miller and Colonel W.D. Dens, vere bamtered out.2? 


Priority methods vere used where necessary, but as the number 


"of wings increased and experience revealed the most satisfactory 
supply methods, procedures gradually because more standardized. 


By October 194 a comparatively formal system had been estabe 
The Air Tecknical Service Command B-29 Comittee was to 


“eontrol all B-29 supply activities in the United States vith 
‘Control Depots at Oklehoun City, San Antonio, ani Nobile Air 


Technical Service Comenis porforming maintenance and stocking 


parts. Thia procedure considerably widened the base of 3-29 
- gupply activities, for provious to Ootober 19hh anly Oklehona 


City Air Tookntcal Service Command ani certain Specialized 
Depots bad ‘handled B-29 parts. _ 

fo mike the nev organization vork sucothly, San Antonio 
ani Nobile sent personnel to Oklahoma Oity to feniliarize then- 
selves vith the accepted B-29 procedures. Each of the three 
Control Depots wos to supply the various 3-29 air bases within 
its juriadiction as well as those in geographical proxinity 
but technically in areas of Control Depots not designated as 
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To reduce the supply problem as much as possible, all 
- B29 neing agonsies, Depoto, Sub-Depots, and air bases, were 
exoouraged. to realy upon a eystem of local mamifacture for 
relatively simple parte which could be produced without great 
difficulty on existing tools. This practice wes encouraged 
end @implifies by the circulation of manufacturers’ blueprints 
en microfila ang a special Technical Order designating items 
_ suitable for local fabrication.+7 

Wherever possible, the 3-29 waa placed in the normal 
chamels of supply, but priority or ewergency problems ware 
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; given “Blue Streak" treatuent. 
@ high pressure method of filling urgent supply requests for 
domestic bases, consisted of wire or telephone reporte to Heade 
quartera, Air Technical Service Communi; vith 46-hour service 
to £121 the need, When the Aircraft Section of the Supply Divi- 
. Sion accepted & Slus Streak request, the part was located. ina 
Control or Specialized Depot and dispatched to the point of - 
need. By such mathoda the number of aircraft grounied for parts 
has been reducad to an almost insignificant mintmm.l9 

overseas high priority supply requests vere hendled in a 
somuvhat similer manner. All Twenty and Twenty-First Barber 
Command requisitions for replacement parts to use in AOCP ceuee: 
that is, siivp inion actually gooctied fae want oF parte ow 1k . 
anticipation of such emergencies, were handled by “Kmergency 
Requeste* through the Pacifio Ovorgess Air Technical Service 
Command et Oakland, California, which extracted the materials 
from the Spectalized Depots and Control Depots without delay.-° 
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Some ernie gece torments 


Bocauss of the complexity of supply resulting fron 
engineering changes an the successive blocks of seclaeutia: 
aixplanes, yvequisitions for parts were processed on the basis 
oF individual aixoraft serial maibers to be certain thet the 


replaceumt part shipped would be suited: to the partionla model 

end dlock represented by the grounded airpiane.. 
| ataiatey Requests” vere arbitrarily limited to one quarter of 
the total stock on hand because of the danger of acoumlating 


22 


excessive stocks at epacific operational bases at the expense 


of adequate reserves to meet aubsequent general requeste. 


In casee of particular necessity, B-29 parts mamfacturers 
handled “Imergency Requeste” atrectly fron production line out~ 


pat with no greater authority then the emargoncy request itacls. 
. Hovever, when the requisition exoneded the equivalent of ten 


production atrplenes, it was screonsd by Readquertere, Sir Teche 


 mfoal Service Conmant. ‘Lmergency requesta for the Marianas ferry 
Z s 22 
Donte were handled in the sexe way as combat theater requests, 


Such an involved end intricate ayaten of supply necessarily 


| required an effiotent systen of control. ‘To record and follow up 


individual ahipnents, Headquarters, Air Technical Service Command, 


introduced. Btatietical Control CEsioe mothods vhich have deen an - 
; Important facter tn the success of the entire system of Bx29 
overeons supply»: 


“Beginning March 19%h, the Statistical Control Office, at 


. Se pemees Oe hasty Peay establizhed a punoh-cerd ZI 


Shipments on _ 


1 petisityase Sap aemagp s atemensi Hie Ge teratls (eto 


, contrel for B-29 parts which recorded the progress and status of 
every individual item of supply in the 5-29 project. By maine 
taining @ status record of all parts, the task of assexbling 

organizational i for outfits moving overseas was reduced 


2 


t the simplest tema. Morecver, conbat theater Secueste could 
de controlled in minute dotail from actusl receipt of request, 
through the processing phase at the Pacific Overseas Air Technical 
| Sexvice Command anf final shipment through Intransit Depots.” 
The long range planning, eathusiastio personal response to 
- eorrgmncy requests, anf funlenentally sount procedures of the 
- Be29 eupply aystem paid off revardingly in March 1945. The 
tventy-Firet Bomber Command reported that the average tine 
: between "Energency Request” by the theatre ani actual receipt. 
of critical itess in the theatre baa been reduced to 6.1 daya. 
More impressive still, perhaps, vas the combat rocord in the 
Marianas, After three days of maximm strikes acoinst Japan 
only 1.7% of all 3-29's in the Marianas vers grounded for parts 
and one day later not a single airplanes remained unable to fly 
because of a missing part, an achievement eliciting the praise 
of Major General B.E. Meyers, Deputy Director of the Air Tech- 
nical. Service Commani: "This is a remrksble attainment reflec- 
ting groat credit not only on the Supply Division of thie Head- 
quarters, but on the Command as a vbole.” | 


Pe teres genet pean peer aE ne at 
ERE aah ete aan one 7 
‘ di ' 


ee ee 


THE MAINTENANCE PHASE - 


During the early period of organization of the 58th Wing, 
4% was the opinion of the officers of that organization that 
the potential long renge operating radius of the B-29 vould 


make 1t unnecessary to plan conventionel. maintenance estab- 
Lisiments for servicing the nev airplane. It vas contexplated 
"that shuttle flights from Alaskan to Indian cx Chiness bases 
“would obviate the normal chain of ferry and operational bases 
used dn Aistant theaters with all previous atroraft. 


The plan was known es the "1 tve-off-the-Lana" theory. 


- Ratire crews, officers anf enlisted men, vere to be trained in 
-- gsintenance ant tools necessary for lover echslon maintenance 
ani repaira were to be carried in the airplane itself in special | 
- tool cribs. It was further aseumed that suck higher echelon 

| maintenance ap vould be necessary could be done at existing 


friendly bases. Needless to say, this plan never emerged from 


the theory stage. The B-29 turned out to be one of the most 


complicated of all airplanes in the matter of mintenane.* 


To begin with, the sheer size of the B-29 made it a unique ; 
problem. Tools and equipment which were satisfactory for other } 


eed 


“four engine bombers vere dvarfed by B-29 requirements. More- 


i 
over, the B-29 went into the field before it had faixly emerged | 
frou the experimental period. Difficulties vhioh normally won| 
have been droned out in the testing period reuained in early | 


production modele end greatly increased the burden of field 7 
! 


 Baintenance. The fact that the Central Fire Control System end | 
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the electrically driven accessories as vell as the cabin 
. pressurizing syaten were ell novel syateus only served to 
complicate the maintenance probleus. e 
the extrene urgency of the 3-29 requirenent ~~ the fact - 
that the airplanes were committed to an early appearance in the 
combat theaters == not only forechortened the Sexvice Test 
period but Aadesooed every successive phase ag well. The 
Superforta went directly from the factory to the Cornbelt, 
| . where steging, modification, and training wore performed all 
Be ES at once.” the novelty of the type made intensive training an 
| absolute neceasity. Furthermore, because the conbat theater 
comultsent date made production line changes impoanthie, the 
tine element made large scale maintenance modifications essene 
: | tial, Bvary factor seened. to conspire to increase the burden 
| of mcntennes aifrioulties. 
‘In January 194k jad assigned a project involving modift~ 
SB: Sees -” gation of planes for the 58th Wing to the Air Service Comsand. 
a ss Griginally the plen called for 157 airplanes to be ready by — 
| ot the dondl.ine date 2 March igh, By April this nmber had been 
| -—“anarensed, ani 16} airplanes had actually been modified and 
delivered.” 
Modifloations for the FQ project, as it was designated, 
a touched a number of eritical itema, Three odditional tanks 
| were built into the forward bomb bay. Also kits were prepared 
‘ ‘for the installation in the theater, viere necessary, of thres 
if : a extra tanks in the rear bomb bay. Sudsequently, upon the | 
| . request of the 58th Wing, defueling units vere produced and 
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shipped to the theater to empty the six-tank assembly for the | 


purpose of speeding up deliveries of fuel to forvand beses. 


Other important modifications included the installation 


Me of slings end dollies tn the rear toub dey to cary a spare 
'. engine (called a "pin-up") to the theater in the plane itself. 
‘. Installations of AU/APQ-13 raiar equipment were performed at 


the Oklehowa City and San Antonio Air Bervice Comanis while 


- $4eld installations were handled by personnel from the Warner 
Robins Air Service Command. Perhaps the most interesting modie 


fication was the engine change mate immediately prior to depar- 


on tune for overseas vhen “training” engines ware replaced vith 
“ocabat” engines.* ivery engine which had logged more than — 


7 hours was removed, reconditioned, and installed on new air- 
planes destined for training purposes. 

“When operational experience by the 5Sth Wing in the combat 
theater revealed that modifications vere necessary, the Air 
Service Command Maintenance Division prepared kite ani instruce 


. fons for a lexge number of items auch as foot-operated micro~ 


phone switches, antenna cleanups, AN/ART-13 anto-tuning control 


- tranmaitters, BCR~§22 VHF radio waite, turbo-supercharge:’ prese 
| purization kite for AH/APQ-15 rodar unite as well as AN/APQ-% 
long range nzvigation apparatus. 


6 
Winally, as © maintenance service deluxe, C46 airplensa 
wore especially equipped with machines, hand tools, and small 


‘spares to be used in the combat area for emergency repairs 
whenererx: 3-29's were forced down at remote landing strips. 


Thus, the Maintenance Division lata the grout vork for # global 
repair ahop.! OPER 9 alike 
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fie project for the 73rd Wing, mcleus of the Twenty- 
| Bixet Bomber Commani, brought further problems to the Hainte- 
nance Diviaton. Outstanding mong the uodifieations were those 
coricerned vith engine cooling. When operatienal. flying in high 
| Temperature areas aggravated engine cooling aiffioulties, ducted 
engine baffles ware installed to improve twin row cylinder | 
e cooling. Cross-over tubes providing a more adequate flow of 
oylinter oil to valves further improved engine cooling. Modie 
| ftoations to the cowl flapa permitted accurate adjustuet to 
": gomyensate for changes in engine temperature caused by variations 
fn altituile and power settings. | | 

Kot all project modifications vere directed at engine 
cooling, however. ‘Installation of detachable ball Joints on 

- forward, exhaust collector tings made it possible to replace 
individual ball joints without the necessity of replacing the | 
entire forverd oneenbly. Snap-opening actuating mechanisms for 
| boub bay doors overcame the serious opening leg in the earliest 
Production etrplanes.© The latter modification aia not becomes 

. standard vecause a comletely redesigned phowsatis door later. 

appeared cn the production Line. 

In all, & totel, of 550 airplanes vere modified in the 
engine cooling project at tho cout of approzinately 600,600 
man-hours. This axpenditure of effort, extenting from August 
19bh to Jonuary 1945, probably tllustrates the activity of the 

| Yeintenance Division more graphically than any other intex. 9 
These modifications by Maintenance Division persomel must not 
be confused with the vork of commercially operated modification 
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‘centers, which were entirely separate contrast operations 
"piling up an even greater mmber of man-hours on all types of 
| mong the most interesting modifications of the entire 3-29 
Project was the ma5th Wing “Eagle Modification”. This tnvolved 
stripping 3-29'a of the major part of their norael armament load, | 
‘en important veight saving because each gun position omitted 
| meant not only less turret veight but saved the gumer's veight 
a9 well. The stripped aizplanea vere then equipped with AB/APQ-T 
ox Engle radar equipment, vhich provided a sharp radar seaming 
scope. The parpose of this modification was to permit the alr 
‘planes to fly higher anf fester than haa been possible with the 
added veight ani at the same time to increase the accuracy of | 
bombing with the aid of an alditional redar device attached to 
the Norden boubsight, a coubined apparatus called “Hoemeagle".*° 
The airplanes vere etripped at the Boll Herletta facility 
end flown to Oklahoaa City, vhere the new redar installations 
were wnle. me project, an Aql, priority enterprise, contemplated | 
modifying 1h3 airplanes, beginning in February 1945, after which 
modification centers ani production lines were to absor> the 
_ebange 2 . | 
In addition, to release aa many 3-29"s for coubat as 
possible, various features of the 3-29, such as the Central Fire 
"Control Syatem, Vere instelled in B-2h's used for training pur- 
One of the most telling proofs of the fact that the Super- 
fortress haa cone of age ts the fact that war weary 3-29'e have 
_ already been returned fron combat. “Mo adapt these var weary 
: tha. | 
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wivvisuse tS Avedaing perposen the Meintacende Division “iters 
took a recovery project, DOM 594. This project turned out to 

be a large scale activity. The returned airplanes represented. 

@ wide cross section of production articles with every combina 


‘tion of modification ani state of desiga change present. Re- 


covery becene virtually a custom job for each airplane. Long 


overdue Technical Order compliances had to be brought up to date, 
: flak holes had to be sealed to restore pressure cabins to effec- . 

- tive use, While exargensy mothots had to be accepted where field 
| modifications uade normal procedures tmpous ible. 


The first eleven var weary airplanes vore maie ready for 
use as training planes only after the expenditure of 20,000 | 
man-hours for each eirplans. Increasing skill in tackling this 


| partioular Job reduced the bunien to 15,000 man-hours per aire 
plane, but the cost in labor hours at that figure is still 
“guffictently great to indicate the difficulties encomtered by 
the Maintenance Division.) | 


_. At San Antonio Air Technical Service Comeni, where the work 
is being accomplished, the Maintenance Division estimate a total 
of 230,000 man-hours avalleble each month for all maintenance 


* operations, but the war weary B-29 recovery project pranise 
7 to consume epproximately 1,215,000 menshours by itselr.* 


_ In the ordinary course of events, groud equipment to 
service airplanes in perfected by the Experimental Engineering 


Section, procured by contract, and distributed by supply, but 


the urgenmy of the 5-29 project telescoped the normal develop- 


ment period to the point where B-29°s bad become operational 


2 . 
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_ before all the special servicing equipnent their extraordinary 


size required could be developed. Inevitably the service 
squadrons in the field febricated makeghift Sreneeee ‘te 


" 2422 the need, and the Maintenance Division took emergency 
steps to supplement the ingenuity of field service personnel. 


“The Pwenty-Firet Bomber Command crev-chief stan’ was en 
exenple of the type of equipment perfected by the Dnintenence 


7 Division. Theater reports revealed that line crews vere making 


work stania from any avalleble material, Japanese rail iron, 


 qnonset hat essenblies, end tank bogie vhesls.” ‘The Mainte- 


‘pause Division secured photographs ani rough drawings of these 


fielé-made atanis, asued contracts in Jenuary 1945 for delivery, 


’ . Degimning in April, to the theater by Red Ball Engine boat. 7 


She Maintenance Division set out to overcome the incongruity — 


. of millions of dollars invested in airplanes being wasted: for 


—™ 


“want of sdoquate equipment to perform roctine matutenanse 


nasties te 


© dn outatenting Maintenance Division short cut to speed 


field servicing in B29 units vas the emergency power unit. 


turret eyachrouization ant landing gear retraction testa on the 
ground required high capacity portable ‘electrical power plante 


a for use during periods when it was impractical to run the air 
- plane engines. Existing portable-genarator equi paent did not 


supply edequate power, ani production of a now mofel would con- 


‘sume many valuable months. To deliver the current needed with 


the least delay, the Maintenance Division decided to modify src 
weldera from existing AAF stock supplies. A simple modification, 


- 


installation of a voltage regulator, ani the addition of « 

set of pneumitic tires made it possible to ship 134 such units 

" directly to air base unite to overcome the oritical situation. 27 
Another example of Maintenance Division enterprise sypesred, 
in comection with cbin-pressurteation teat equipaent. When 
B-29's returnsé from missions damaged ae flek it was neceasary 
"te devise some means of determining vhether or not the presoure 
cabin remained air tight. Originally the only equipment avall- 
eble vas complicated factory test equizment the size ani veight 
of which prohibited its use in the field. By means of a remark- 
ably aiuple venturi-principle tester, this complicated checking 

' equipment was reduced to a matter of a comparatively fow pounta,22 
| Veight saving in ground equipment meant a reduotion a ia vital loads 
to be forried into the remotest airdrones ani evey pound saved 

tn cargo weight meat now gasoline for increased range. Even 

at Headquarters Air Technicel Service Command, 1t vas pousible 

to help the deny Aix Forces “over the Hum”. | 
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Production has accelerated steadily since the summer of 1944; 


a scheduled peak of around 400 more a month should be 


reached in 1945 
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AIRPLANES 


Trained personnel iavationdy and maintain the baxbardment 
groups of the 58th Wing in the theater of operations vere 

= Ts necessary in both the supply and maintenance aspects of the 

| B-29 program. In the normal course of events vien a boubari- 
ment or fighter wing vas formed, the Air Service Commni vas 
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given the task of activating service support groups end up 
| waging the various phases of organizational training vhich fitted 
them to serve a particular type of aircraft. ‘he final phase of — 
“thie operatdoual’ teaindng Wee’ Gondustes 4a’ Soajuns tion S14 the 
tactical or conbat units which the service groups would ultt- 
‘mately support in the field. 
Tne Air Rasrise Command. antioipated that a directive to 
train service support groups for B-29 Roe eas -Cramat esti . 
would be forthooming from Headquarters Amay Air Forces. Briga- 
- dier General EWE. Adler’, Chief of the Parsomel end Training 
‘ - Divietea, recognize. the fuct that it vas essential to have 
service groue aol aly depot crows Specially trained in the . 
supply and repair problems peculiar to the B-29 particularly 
. with regard to such equipment as central fire control, ee 
pressurization, ani the electronic control ‘tarbo-supercharger.” 
At & B-29 training yrogran conference held at Coloredo ¥ 
Springs in Seytenber 1943, General Adler raised the question of | 
providing service Gupport groups for the PQ Project but vas 
informed that such groups would be umecessary in view of the / 
“live-off-the-lani” theory vkich contemplated using highly 
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trained combat crews and gromd crews of the tactical organie 
zations for specialized maintenance functions, General Adler 
insieted that it vootd be advisable to provide service ani air - 
depot grows to support the boxbarduent groups. 

If th proved tmpousitie to train supply and maintenance 
groups, General Adler was snrious to Inaugurage @ program to 


train a wide verlety of individual spectslists who in turn might 


be nged to carry out & prosren of spectalized B29 training. 


Despite this opinion, the Air Service Command did not receive. 


a training directive for either groups or infividuals ontil as 
late as 12 November 1945,. when verbal Instructions were issued 


‘by the Assistant Chief of Air Staff for “raining in Washington 
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sens shipment with ths B-29 project. 


So much tine bad elapsed. since the necessity for aceontiag 
Sach a plan bad been recognized that Ceneral Adler immediately 
callod a conference of wa atary raining ami Gperations Bection 
and Military Persomel Section representatives to plan the B-29 
training program. The Maintenance Divielon recommeniations 
covering the requirements for specialized training within these 
B-2) support groups end the ad@ition of several specialists 
not included in the normal Table of Organization for service ant 
air depot groups were revieved as a vorking basia in the proposed 
program. Chief emong the additional porsomel reccamenied vere 
the ten officers ani sixteen enlisted men as fire control syates 
specialists in air depot groups and one officer ani seven enlisted 
man for a similar fonction tn each service equatron.*. 
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fo insure a high standard of coordination in all matters 


Concerning the 3-29 treining project, General Adler appointed 


Lieutenant Colonel Dalles N. Speer as B-29 Project Officer for 
the Personnel and Training Division. Thus, by November 1943 all 


“the Divisions of Air Service Camsand bad appointed special B-29 


project officers. — ; 
The 25th and 28th Service Groups and the 22nd Air Depot 


_ Group, already in training at the time, vere diverted from their 
original objectives and selected as B-29 units for the PQ pro- 


ject. To train the necessary aiditional fire control techni- 


‘eleans, a special training course was organized at Loury Field, 


Denver, Colorado.” | 

As soon es the three groups had been earmarked for B-29 
training, every effort vas made to expedite thes for oversess 
shipment in order to guarantees their arrival in the theater of 
operations before the bombardment groups left for India. ‘The 
firat detachment of the 22n4 Air Depot Group left the Unite’ . 
States tn Jamery 1gst and the first units of the 28th Service 
Group left at about the sme tine. Maintenance specialists 


. Who bad remained behind to complete their specialized training 


wers later flown to tho theater in the B-29's of the 58th 
Wing.* . | 
Preparations for the ‘Twen ty-Firet Bomber Command vere less 


hurried; in contrast to groups pent overseas for the 58th Wing 


- fm which only certain specialists received 3-29 training, succeed= 
_ ang support groups for the Twenty-First Bomber Command received 
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combined training in confunetion with the B-29 bembariment 
groups that they vere to eerrice in the field.” 
The combined training program vas cerried out in the 


“midwestern 8-29 training area where the combat crews vere 


unflergoing their final period of instruction. After the ini- 
tial basic and unit training phases had been accomplished at 
Vacviséstishind Ate Wectyisw Cotesed MiA Gas Aniete Ale Bervios 
Comand, as vell. as Treeno Replacement Conter, the air depot 


and service groups vere moved to the Oklahoma City area where 


they acquired & wide range of prectical experience in meeting 
ectual problems of supply and repair wiler fielé conditions. 


‘Supply unit trainees, for example, worked in Air Force supply 


organizations operating supply facilities of the same or appro- 
xinate level. they would be expected to operate in the field. | 
The specialized education of supply personnel was consider~ 
‘ably enhanced by the instruction received in the use of the 
Boeing Spares Document. Experience hed shown that a sound 
knowledge of the use of the spare parts document would do mich 
to simplify end expedite the difficult procedure of ordering 
“ppares trom higher supply echelons and prevent many mistakes 
which might be comitted in the rteia.® | 
Sintlarly, waintenance personnel, particularly those 


. spectalists in fire control equipment and fuel injection systems 


vho required training beyond their initial teckmical instruc- 
tion, vere provided “Live” problews to solve. Specialists in 
the R-3350 engine received a wealth of field experience while 
still under the supervision of the training center technicians. 
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Large numbers of 3-29 project trainees were interviewed 
and those with peculiarly well qualified technical backgrounds 
were assigned to the modification assonbly ling of the Oklahoza _ 


City Aix Technical Service Command described tn a previous : 


section. ! This utilization of onlisted men trom support groups 
in modification and engine overhaul work served a dual purpose. | 
Not only did the men acquixe am intimate knowledge of the equip- 
ment to which they had been assigned, but the depots as well 
profited by the addition of valuable man-hours of skilled lebor » 
te acoompl ish the tremendous task of fitting the B-29"s for 
combat. 

Perhaps one of the most useful. forms of “live” vork the 
trainees received eppeared vhenever an infrequent B29 crash 


occurred in the neighborhood of the training area. | The aix 
depot or service groups immediately dispatched a unit to the 

toons of the wreck to repair the afrplans, if possible, or t 
: salvage the recoverable spares. 


The success of expeditions to recover crashed airplanes as 
@ means of field training is attested by the performance of 
seversl suok groups in salvaging five belly-landed B-C9'a. 


_. - Sheet metal nen, inatrument and propeller specialists, arnorers 
: anh engine apectalists all joined’ in the ecovery effort and in 
every case flew back to their home bases in the repaired air~ 


8 


A brief resume of the organizations trained gives some 
idea of the extent of Air Technical Service Camand training 


activities. During igh ani early 1945, six air depot groups 


_ end twenty-four service groups vere trained to back up the bome 


bardment groups which comprise the Twenty-First Bouber Command. - 
In addition, two Airoraft Repair Units and tvo Aircraft Maintee 


nance vate were trained end equipped to servo as mobile units : 


«operating on vessels which hed deen ‘ssatertad into maintenance — 


and supply facilities for the B-29. The floating units were 
intended to serve until land based facilities could be erected — 
on newly won islend bases to replace them? 

“he Repaix Units operated on 10,800 ton Liberty Ships which 
had deen completely equipped for third ani fourth echelon repair 
vork on airframe parts ani accesories. One of the most impor- 
tans services of these "Floating Depota” was the ample supply of 


breathing oxygen for high altitude flight which the ships’ oxygen 


plants vere capable of producing. The floating Maintenance Units 
operated on considerably emaller ships and performed first, — 
second, nad third echelon work.2° 

In all, the Air Technical Service Commani trained over 


10,0009 service organization persomel for the B-29 program, and 


sof thase & large proportion received technical pens: Over 
1500 enlisted men received training in feotary schools in such 


specialized techniques as the maintenance of turbo-superchargers 


an the Wright R=5750 engine. 


The need, for a centralized B-29 training school became 
‘svidant on early 28 the beginning of 19bh when Air Service Con- 
mand pereomel attending the Boeing factory school in Seattle 


' Peported that instruction in third and fourth echelon repair 


fo ead ale nce ee eer ben sy matical Vee te GEL OA Aaah hak CAP Remain ae itn dit FE iibedk: Stile ca Se Shade OC une bee ara ees Ea 


was inadequate.” fo fill this need, the Civilian Training 


Branch at Chishome City Air Service Command was ordered to 
organize & 3-29 feniliarization eckool. comprising fourteen 
basic courses varying te Tenth Foca ous to eix weeks. Fuel 
sureetibin and fire control aystoms, the most complex 3-29 
equipment items, vere given particular prominence. By December - 
1544 over 670 persons, uilitary and civilian, had graduated 
from the fuel injection course alons. 
| The feariliarization course was not limited entirely to 
"military peraomnel. In addition to training service unit yer- 
sonnel, hunireds of civilian employees fron Air Technical Ber~ 
vice Comend control depots as well as Second and Third Air 
Force depot employees, not to mention oivilians we such 
private manufacturing concerns as énarican-Bosch, Dodge-Kright, 
and Benlix-Strouberg vere trained in the school. This training — 
' made effective domestic maintenance of the B-29 possible. In 
ell, & total of 116 officers end enlisted personnel from tventy- 
four service, air depot, and special training groups havo been 
Given specialized instruction at the school in the period fro 
September to Deceuber 194s U4 

‘No other evolution of ‘the B-29 persomel training = 
could be quite so revesling ss the record from the field. The 
total number of iiesions ‘completed by the Superforts is the best 
index of the training accomplished in the United States. 
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